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ABSTRACT _ 

PURPOSE: To shorten the time of transition from exception generation to a 
handler which copes with it, 

CONSTITUTION: The vector point of an exception processing handler regarding 
a TLB miss exception is obtained by adding a vector offset (H'400) to the 
vector base address of a register VBR. The vector point of an exception 
processing handler regarding an exception factor other than the TLB miss 
exception is obtained by adding the vector offset to the value (vector base 
address) of the register VBR. Then an exception factor code as an address 
offset which is obtained from a register EXPEVT or INTEVT is added to the 
obtained vector point. Consequently, branching to the necessary exception 
handler is performed to perform an exception process regarding the 
exception factor other than the TLB miss exception. The branch destination 
address need not be obtained by direct memory access. 
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^'7 A<o«igA» e>gffje©« •? &**&a~"t0>tea&#<ft 

[0 0 4 0] *%M&\<D-?4 truzil/V^ — ^MPU 
12, U17K U^aiBJ (logical address space) &fft 
S^-C? (logical page) i«Ptfil3*tt^»lt, * 
<£X~ ^fttlcftfr Ku^ (physical address) 
7 KW*2Hft (address translation) otz#><Dl& 
ffilEtg (virtual memory) M--5 3 ±E>^D 
FMMUOT 

(address translation look-aside buffer) TLB 



I^*tlbi> h y > LTte^rTo: ±E'y*y^ 

^-•/y> h3.-j/ hMML'f3$JWTL B C12, 
5/ ^rTLBSrffl 1^X4^7 KU^lcgft-fSfcii)© 

fHWSrffp, TLB?7©i^ •*-&*>*>, ?*i&a8 

LBx>M;> LT7 Ku^gM&^s/^TTLBfilCllE 
ttSnTV^^ofca-S-, $<JP95T L B CI2, fl-SM* 
y MM R Y ±0-<— i?? — :7> £ T if * X L T * <Dt&m 

«r*« ^ ^ y MM R Y *» feR 
*atfJ:3lC»f^i-5. WflPSBT LBCtt,- Bt 

*USllfcSlft»SrTLBa^.h y t LT7 KW^IClft 
^<!/77TLB^#*jitpJ:5»=»f^i-*. 
[0 04 1] 7Kl/^«»/<y77TLB|j; 1 Mfctf, 
4^7=']' • (>7y ->T 7-f 7* (4way-set-associati 
ve) TjSO^ftj/v'i^-t!) (cache memory) ICt-oT 
^eJcSHSo TLB 5 *t£b'<D7 Ki'^ffiR^fiiafijSE 
**l5ipJtC#«0iJ*l"**#«4-t-4t. ^JPSBTLB 

Ete0?§t LTOPMBV^^EXPEVT^ty 
H, TLB ^ Xtt¥<D7 KU^ffilftlwfii5OT«- 

**©354S:ii*D"*-5*:i!)Oa*ifS*S I G4&«p*« 

a»itcpu«)»j»wcTRL^fl«&-t-5. "pffeiaa^ 

fiC PUI2, 0H*WHU^^EXPEVTlCty h$ 
ttfc0tj^-ga = - KSrfflv^T, §£VM2, {?Mli'^ 
^EXPEVTCty h**tfcW**B3-K$:J!iVvf 
l:/^K^i7Ta», HfT E P^7 ? -^«iS7*nj5'- 

? A©*aa*»fo»fl;i-5 w*Maa^* o»aft»(fti- 
5. - 

[0 0 4 2] «P*tta»llCPUtt, 4^/< 
-f hOttar KU^fflW*-^*— h-f57t*l-, 3 2 bf 
y h<DT Ki^^ff-§-?rffJffli"5 0 EI 1 Ic^ftS J; 5 

"p^a^Bcpue, w*.tf. iafflvv?^^ ( ge 

neral purpose registers) R0~R1 5-^3?^!^aS? 
3111 (arithmetic and logic operation unit) ALU 
££tr«tggB (operation unit) 100i, '&j&£tl% 
7d/7W|>^ (program counter) PC&i'<Dv' 
•^v 1 A^J^Iffl l^v'^^'t y h (system control registe 
r set) 1 10t. ^07syf, ^^<7?«?R V 
OSRff *»KOIW»43 J: V«*«)IW»fttT 5 $Jfflia5 C T R 
LiSr^tf, rixkOtHllg&fi (R0~R15, ALU, 
110, CTRL) 12, -^fA/^S-b u s IC^-g- 
$ni„ «p*teaiSltCPUtt, ^.»^*!JMMRY*» 
feUff^tia^f^^^^x^^L, (in 
struction code) ^iiairtf 7 0 EI 1 f-*3 

^T, SMfff-S 1 G5I2, f^IgfCPU^t,^ 

tf«p^a8«cpu©rtffittffl«ra»-fafc»©ft-§- 

[0 0 4 3] =^r+ y>3.y^y CACHEI2, #|C»JP1 



*?ireiv>\ 4$*4 • fey yry vTT-j-JB&t * 

fto : *-Y j/v-^y *}) CACHElC*fi-5-1' >T-'yy 

SBarffl^Tfrtoft. ^ty> a ^*!)CACHE© 
^ t- y > zl 3i > h y cd y- y'g|5 ic litegr K u * Wfcti $ 
fto = ^>xyy*£ft£y-?'SBa>iba573£ft.5!&ay 

k u * (2r k ^7ttlb -c-£&$ft/c$ia 

* + j/ -> i 5 * iciR 5 x - * x u^i-a 

fe tt* & * ft . tt* & £ ft t— * X tt*# ttfftfc * 
-V y ->i3:> h ij > Lt^+5'->a^ ; e!J CACHE!: 
»«*ft5 s 

[0 0 4 4] iiEifo^U — y=i> hD-yUBCIJ, 

A/<*s-b u sOttffii^^u— ^*ftlc— gci-5i»?r 

f*i-a-t-5»£\ «f*4aaasacpunyu-^wa 

£ft3IBRI2, ru-^fttttLT«*rKU^if 
;4 ; !2:75£ft3ift<£:/U-yT YU*\s*?x9-zbZ> a f 
^r^a^S C P U II. X'< y ^* U < tta * a. u - 9 

>IHWiWic:*©fc*©if-if*/u--?->«:3lfTU ifo<£ 
— *T kw*us?;** I BRI:::7'^-y1-'<#^^j}<^5• 
-^MPuort«tt«B* s iWfEA*yu-^ft#i=-ai- 

T. «P*8ia»BCPUtt, ^y^Ofci&Oft^U 
-*^>K7£|Sf7*TBgl::£ft3. Lfc#oT, * 

(0 04 5] «CPUOl/-^^i)S» fcfc, «P*» 

agec p uicfew 5 u^^«ja4»tt9jsft5. wjb 

l-v**R0~Rl Stt. §3l:5;$li5 J: it, 

3 2lfy hOEttfy hSr#U H*Sil4W^- 

5 : iRffli^^^RO-RTIJ, /Dt^t^- Kldi 

o-r^j^^^bft^^'^^ t ift-5 0 tki-fft 
:2\ i/lffli'v ; ;*.*R0~R7i2-'O? o i(D2 
•try Ml*.e>ft5 0 -f&fro, JlMUy^^tyl- 
HTWRO (BANKO) ~R 7 (BANKO) h% 
2iRffll/y^^t 5 'hHtOR0 (BANK 1 ) ~R 
7 (BANK 1) ££ft£> 3 lET'o-tyf^-Kli, 

If*- K (a— f^Jg) 
— *r 4 >f>^7A (operating system) fti'Ov'.XT' 
i7 , cy*7A«i*fTSft5»^ttaS^S!fe-f5»lt*- 
K (ftfittftg) irSr^tf, UjJSoT. 
■^ttteOfc-vii, @WOiRfflu-v?^^R0~R7*r*-f 



^Xll, 'Of 0 (DiJUS U i>X fRO (BANKO) ~ 
R7 (BANKO) Jjsfijfl!«rffifc3ft3 a »**t(B«-i3 
^Ttt, g^ftS^X— y^U"^;*? S ROVy^^ 
✓OyfyhRB (SR. RB) ©EJ&Rffil- ±oTiR 
fflU5/^^R0~R7©?lJffl?Bffi#fit£Sft5 a 

[0 0 4 6] W*.tf, H5ICijt$ft5i5l-. 
l^'^T, RB = 0<0t#ti > R0 (BANKO) ~R 
7 (BANKO) tttR.fflU2?^^>LTi*<CflJffli5«F 
#£ft, R0 (BANK 1 ) ~R7 (BANK 1 ) |d*t 
UTtt*J»n-K^ (LDC) RXfMW* Y74i& 

(STC) l;:J:5Ty--fe*©##lfg£ft3 ( , RB=1 
ifEittigfcRO (BANK1) ~R7 (BA 

nki) asfll/Bu LT©6*4?iJfflasrFSS 

ft, R0 (BANKO) ~R7 (BANKO) KftLT 
.KA* (LDC) RVfflfflXhT&# (ST 
C).J::j:37*-fc*©*#flFSSft5. WESWPn-K 
(LDC) £lWWW*h7** (STC) 12, ffft 

[0 0 4 7] Z <D Is is X Ui?X? 

wart u #<t^u§i:^^T3— if^flifce**^^ 
n-mmz&^x*-— !fttiid»fe#«i*jiic^ , B-fe y t* 
$ftTv>fciaffi u v?^. ^ r o ~r 7 orts^-^-gisp' * y 

MM RYO^? y y" iSjg b4 < T t SF tf J: 5 I wT 
*S. Lt^'oT, «P*&«SllCPU©0WMaa^> 

[0 0 4 8] -WAl/i;^?tt, 0 3l^35tSft5J:5 
C X— ?V^?WMACH, t-^I'-^^d- 
MACL. mdrK^I/^^PR, WT'n^A 
*/^PCt $ft5, f-^l'-^i'MMACHS 
t/T-^^^n-MACLIJ, SI^fDSI 

[0 0 4 9] a^hn— /Ul/^^IJ, 06|C^$ft3 
±5l:, t-^f-^^Uy^^SSR, t-T'7'D 
^7AA7^SPC, if Xi— ;<j\y<— XUi/XfGB 
R, ^iy-^— ^.u^^ VBR, RV^f-^^l/i? 
^.^SRt$ft3 0 t-^f-^^l/^^SSR 

i^^^SRottSriHM-au^^-cfcS. ±-zfy 
d^7A*7^S PCS, W*Wf*^*4Lfci:* 

c #£-f5W^a*»6«#Lfcftfcf**&a3af c . 

PU^ff-f^t^^O^^T Ztcfrto 



U->'**GB Rli, GBR — ( > f»T KV^t 

5= GBR — f>*V 1^ hr KU^*- Kli, ->!)7 
? — ->a W >?7i-7S C I & f CO _h!E 

h I MASK, l»JS[|CflJfflSiL5MXV 

fj/hBL, T'n-fc .yf^u—, -S3 v^e— Ktf j/ hM 
D, SVifD f j, h$r^tf 0 ^ D s,^ t" v h B Llitfilfl- 
Sr-^^^-fS/cftlcfiJffl^tL, BL = l ttfiRJ^Sr^^^ 
•*-5-i£r»fl*U BL = O(J0iJ^$rrFg1--5r i 

;/ hMDttMD-liwTWflHE— K 
*r, MD = 0 |;xa-f^- K^^-To ±KM, Q, 
S, Tco&trj/ Hi, if*- KKfc^T, Bf*©» 
L£*&&SjgacPUlc«fcoTir j/ hfc> 

Mi, »«|*- KlctJ^T/c'ft^ffc^S^ac PUlci 
oTy— K • 7-f h«lHglc$ix5 0 lEay h n-/i,w 
^^lc*ri-5»ta*tt*J»n-KA* (L DC) Sr 
StTi-<5f *tea3fifiCPUIiJ:o-cfTt>ix, -hfa^v 

(STC) Sr3ltrr5*^a«llCPUlCj:o-Cfffc 

[0 0 5 0] ((-v-Y ^D3yti-^(07 Kl^SIH])) 
^SSfiajCO-^^nn^ts — ^MPUli, 4GB 

3 2 if s/ HOT tttftSr Kw* 

II, 2M#*»=J:oTltK?IltelwSii5. Hi 311, m 
ff^~ K<£»7 Ku^SF^ i»- Y<DT Ki^^SRS 

T, "Mapped" t*Sil5'««l4, 7K^»<?7 
7TLB£fiJfflLfc7 Ku^«*o»«fcSli5. 

[0 0 5 1] H' F FFF FF FF~H' 8 0 0 0 0 0 0 

[0 0 5 2] T KU^^P4|i=i>hD-^^^-^ 
[0 0 5 3] 7KU?««P1, P2li > @5££*l?c& 



K^a*pi, p 2o»a7 Ki'^ii. — ^©j£tao 

i^t, ftttRtelcft^-c. 7KW^S«P1, P2£ 

Tp-tx-tZtZ , TLB5^l:tt6tt57h'b^f 

[0 0 5 4] 7 KU*««P 2tt*-ty>a.y* 

^> h'70rt t*<O01J^a^> KU^StSP 1 

xiip 2^«9 ST5a»tt, *ow*t-*aaottw^i: 
© WMaa-^ > k ? o j: 5 1 wXit^a^s^ $ 

LT*5<fc«>(c:. r Ku^«P2lcfi](7aT5coAq# 

[0055] CM^aofiES} CT^Jaaii, wgijfc 
SrCT^icgijcoftia^tt^-fr-stoaTfci?, "p^a 

SttCPUttSffiOA* (^©UtTli^JfiCDfiJOii^-® 
&&ni-5 w t ic J: oT*OW^tea©K#lcffi*i- 

5, CT^ii, «^»att. afeim'po^fcoBBfiiT 

■PO^^Sr^^LT, 0y^^K7O*aa^dS-t"5to 

^K5otea^7«ii, S3mi-3*aa-cfc3 0 ^3<d 
> K70toa^«LT^tt*-c©*aa%T«jc»(4W 

0*ttfcta»i-5»a-C*>5. ^O-oli-o^Tti, 
-ttW^t-o J: 5 4* l ©W^*ftfc0fH«9 ii*K*<0 
* 5 4* 2 <PW|.*:fci: LTESiJ-f 5 1 fc a«T* 5 e f'J 

*ff5ET*it.fcai»-Cgi7«-»T6ix. f'J 
*S1-5W^.»a/N^K9©tea*«J»7-f5fc, i^H?? 
567 *#ifc**o»o#*lc«p*«iaiSjlC P uoai 
a j 1I#$ixS. -ttW^-o J: 9 4* l ©Wl-**tt. . «p 
*«ia8acpuoBf^iwRijgiLT*fti-5w-c, 



« ttfc lw "f> *4ag£g C P U CD Jiff L T ^ fcifr £ 
* AfeaSft C P U lc«t o T ff Hff $ ti Z , it ti L . 

[0 0 5 6] 0 7 tt. ^ * i LTfJ 9 {'tit fetlfcWfl 
Si. 'J -fey UBS, **tea8«CPU©Kif^lcKljg!L 

asKiicpu©ft^tii5rajB7?*4-*-5#J9ji*»*ic 

»i"**aaic*»J$ii5. fc^Offlfl.teaiwfci,^, m 

!w, (Aborted) % ffUff' (Retried) jo«tt>'%7 
(Completed) ©3«JHte*»J3na. 
(0 0 5 7] 1) Dtyhttlli, /<7-t^!Ityb 
(Power-On) t-7=a7* U ir ;/ h (Manual Reset) £ 

Sir. W*.tf, ^<!7-^y-fey*.tt, 

a^scpu-^rtKJiia^-vJ^-yKo^'fkSrff? y-t 

[0 0 5 8] 2) HKWfl-tt. t^a^gCPUeDrt 

[0 0 5 9] ffi#©0!|**ftfc LT, ^fofi^mtY (Re 
served Instruction Exception) , d y h^FS'^^W 
ft (Illegal Slot Instruction Exception) , Vyy? 
tiit&lft (Unconditional Trap) , RXftii$7ls— ? &\ 
ft (User Breakpoint Trap) 

[0 0 6 0] g^M«!iLT, &#T?±7.mt 
T — fTf-tT.&fiZioftZT gajfl. (Addres 

s Error) N ^^T^-fe^^F t t — ? T ir ± 7.&f\Z.tetf 
5TLBS*0W (TLB Miss) , ^T^t^tr- 
^T^-fe^BfldjoltSTLB^ V^<y y KCTfl- (TLB In 
valid) . ^^r^irxBtt^-^r^-fe^Nrlcjatti 
T L B^Df ^ hSKCW (TLB Protection Violatio 
n) , TLB'fii't^-i/7'f hMft (Initial Pag 
e Write) iJSfcS, 

[0 0 6 1] ±|ETLB S^tt, r K^^/<y77 
TLB©TK^it«iS^-S-C*ft»*IC«4U S 

j^-si^5?«ar hv^©'<-^f-7'/ni/ h y 

i-n-K-t5*aat SftS. h7>7'ift£0W.|2> TR 
K9T«lESn5iaa*fir9. Afc^u- 



sns«iasrfT5. 

[0 0 6 2] 3) «0i&*K#tt, T^^T^IIBttWO 

ii^f (Nonmaskable Interrupt) , fl-SBfl 9 ii^ (Exter 
nal Hardware Interrupt) % fil/rtS/^ja^ ^a— /WfiJ 
9i2s& (Peripheral Module Interrupt) ££$j> 8 
[0 0 6 3] W*M&a©fcifc»"<^' (Priority Level) 
l-HLTtt, &KftJPi$*viv^ H 7 lcip$ix5 J: 5 

[0 0 64] ±IBHttW*tt, tii$<Dn'a->-'>r>x\z 

<^<5. ff$fc 3 !::« 9 ST5>ix"Cio5*«-eW*|. 
l-tt. *^-*-5A^?Tg!:B<0*Ww(¥oT, 1-12 
(Execution Order) 0 Mi T 

fr*l=fcffi£ftfcfcjfcU^3 0*>3HttWttti. ^(D 

»0A^035fT«plittm it w-tA- 3 oteo-jft 
W*lw$fcfr LTgttft-tf feixS «fc 3 KM»£ft3. tto 

[0 0 6 5] (Hi, 0 7lC:fcl73-a3:0lJfl.rt<O*?5 1$B(D 
-«S0lJ^tt, (Instr. Access) 1^7*— ^ 

T^-fe^ (Data Access) B#£ TES'J^ni i 3 I^E^ 
SH-CI^So mii, 12 7 (75Address Errors b Initial 

Page Write* T(O-«:01J^OIS<Stt, loO^ 

?r/v 7*7-r v^i^^ff-fs k ttommmzm^xm 

^cFtLiTLB Miss (Instr. Access) iTLB Miss (Data 
Access) l±tS2IC|?)— O0IJ^n> K7T-*aa$tV-5 0 Ad 
dress Error (Instr. Access) > Address Error (Data 
Access) , TLBInvalid (Instr. Access) J; TLB Invalid 
(Data Access) -t LTTLB ProtectionViolation (Inst 
r. Access) irTLB Protection Violation (Data Acces 
s) tffimXbZ. tit, @7K*5^Tli, -mmt 



g*l3{g7t!£u-<;u2 s-W5 STfeftTi»5#. -»W 

• [0066] mf'\-)n : m<Dtztb<D'<t ^eh» 

^>K7t^1-5) tt, -i**E@£fiJfflLTBfZ>'ttJ 
*ft-5 = 7-f^D3>fa- ^MPUIJ, K£ 

@/E$JXfc^ST Kl'^H'AO 000000 IJU-fey 
h©fc»0X* * i LTfl'; STfeftS, teOM'fM&a 
ilftlTtt, ^7 h^xTllioTiE^^^^— 
?VB RlcSJtiftfc-*;? * K u 

wuiTfen-c^*. j en^'nc75-<^^^7-fey hs, 

Bl7|w*SJi5«t5^. H' 00000100, H' 00 
000400, H' 000006 OrOi $ft3 s ±IET 
LB y MdttH" 0 0 0 0 0 4 

0 0 #f J 13 3 x feft, TLB? *ffi|0-EA0.©-«0!|fl.0 
•<9 9iT7^. s/ McttH' 0 0 0 0 0 1 0 0*3f'JlJ ST 
6*1. tl 9 iiW*©'?? ? t7t y H:ttH' 0 0 0 
0 0 6 0 Ojjtffl!) STfeft-5. 
[00 6 7] '<^?f-7'/HD'<-77K^li 1 

saaKRcpuiiioTo-K^its. 

^)^^L<li7 - n-fe^^£|-^LT, ^P-x-f 

:i. F^cDH^^ixfc^ST Ki^SKlcEB^fts;: 
i.-fca, EP*j, fT—zfjuv^-XT h'U stiffs 
ET Ku*S«P l, P 2lcEE3ft.5 0 ±Et-2?** 
VBRCDfBfc^^^-fc 5/ h ifc.fcoTifej£$ft<5'< 
(^?7Kl/^) tt, /n-K**TIw* 

p. 

[0 0 6 8] 0 1 4 tt, WEB**?* y h t LTO^ 

**:*LT^5. IDHIcfe^T, JEftjgtBBCVGi: 
•>7*SFTtt, ^**7-trs, hfc&jfc+afci&fcR 

oiogis, 3ia?ttaRjH»ALuicj:-9TfTbn, Ads 

c:;«#i&*n5, tot. t^MMcpuii. r 

= ^7*# P ClwfcS&Sftfc^* > h (I 

®M; STf>tL5(JiJ^-j*ig^> K7^T^-fe^'f 
:r, ->^7A/^S - b u s F*3<D7 KU^/^-slie/< 
^tf^Oh (KIT KV^) *r*±-f5, ^^!)fl 
~y KMMUtt, ±E'<**#4 , > h t £ft-5?£igT 



»er^>hy t LTEteLT^5»&. ±Ettar Ku 
^«rfel7Ku^::ML, ^ftr>a^!)CACH 
*ty>3^*!)CACHEK±EftI 
T Ku^lc#l5i-5A*3li^fiL<c^*&. ±E#ig7 
K^^.^ 5 , ^rt y ->a^C - b u s W7 Kl'^^/i, 
^T-Myhn-yBSC, AttJT^BKEX I F 
.&tWSB'<*EX- b u s »7 Ki/^^SrfrUT. ± 

E^SBy^yMMRYi^ttft^na. ±.ti®mr 

i ! tt^EX-b u sW7 KW^>'<^^ttl7J$iX'5r 

tl-BIJBLT, ±E«P**&aSMCPU*»&tttf)3ft5 
B^ft^U- KM#Ptt*»i5/*^.fc/<*S-b u s 
fo<Dffl'$'<X y 3f-f y*>a/<*C- b u s <0#J 
^f-|-3>hD-5BSC, Atttf)EI»EX I F 
E X - b u s V>m'M'<X Zft LT±Efl-g|S 
y * y MM R Y ligtite 3 *l$ , ±E*tt * * V MM R Y 
tt, ±E*ST Kl^^lCioTy-KT^-fe^^n, 

a>*a7 Ki^icfMASftT^ay-* (JSiw^> 

T— AtU7JlUSSEX I F. s<xx?-— h = ^h 

P — 7 BSC, ^f7'>a/^C-busC7-^« 
SlF^-rA^T. S - b u s rtCQx — ^^^LTf 
&*ag=gB CPU^$tLTlt7$tl5. 
[0 0 6 9] ISEyn^A^^yjpcCty h $ft 
Z^fPIM > Y Sr&S-f5fcftro«rE^««^E]»C 
VG, ->7*SFT, &tf*«»I«JM!ALUIl, <F 

*M.ajsacpu©ai)isBi o oiw^sfts. 

[0 0 7 0] ^tt*^0»CVG&W*>7^SFTIi 

tt, m?a*ia*ntt*s i Gi. tlbs^«*i-o«4 

Sr^-f-il*Pft-i-S IG4a, StfTL *fl»W£ifl-<D 
-^J^^Sr^-t-iifefg-i-S I G 6rii{!fcj££ft3„ 
ii*flft^-S I G4 a tt, ^^^--;>y(.a=;j,l> 

MMUrtOIW»»TLBC«»6UJ*$ft5lWEflr*S I 
G4IC^Sft5-O(0fi-i-T^5 0 "f4*>t,, WEff* 
S IG4tt. hOff*Sr*A/T*J«). SUiicDj: 

>^y?4-^yhary hMMUlC*J»t57 
Ku^S»lcfiH-J-*W*l-«)*4Sr«p*teaaHlCPU 
l=a*P+5»*T*>5. WEft-i-S IG4lctt, 
fcOT*WP**ST L B 5 ^«^T*>5 w t Sr*i-a*l(t* 
S I G 4 a , Ufc«*W«fciST L B 5 *0W£tf|.<D 
W*I-**T*)5 r. k «r*-*-ii*i«*s I G 4 b /iif^t 
*ft5 0 a»(f^-SIG6tt, H^SftaiiJC, 
D^-^yhasj, HMMUI^43J7ftT Kl^Slfc 
ICR LTT L B 5 ^W^Sl^.© W^WfjfciJJB^ Lfc t # 
Sixfk^ft^^lEm-g-S I G 4 b t , f&jtaggffiCP 
Urt»lc*jv>TW^**is*4LfcttSttft:Sft5rt 
SB/S-S-S I G6 a t &£tfZ*T®1&OR<Diti?){m-b 
$ft5 3 

[0 0 7 1] WESft^ElBCVGaVS/^^S'FT 



Gl. SIG4a. S 1 G G <D >"tf>(f f-^Stlft* 
- n^A»!c£<3^T*J» Sii5 s j£ft*£lslBC V G fit, 
Wx.1*. ^t!)3-Kf2eyhO£ftH'l (0 
' 1) XHH' 3 (1 1) £S§±1-3 = SS?!±§BCV 
Gii, a*nfr§-s I G 4 a Xtta*nl»f-S I G G #j§t* 
(kSii5>, ^»H' l e:*4i-5 s /WSSKCV 
Gfi, Iijt>iA^3§£<OiI&ff-5§-s I G6iSgtt^b$*l5 
t, 3£$g£-f3,, ->7*SFTtt, ii^Off^- 

S I G6#gttftSii5fc, J£»H* 1 (0 1) |C.#L 
T8tj/ h£->7 hertTei 

KH'lOO (1.0 0 0 0.0 0 0 0) &liit)1-Z>, T 
LB5*f*J^©i§*g{g-§-S I G 4 atffS&itZtlZk, 
•>7*SFTI2Je&H' 1 (0 1) iCJtLTl 0 \fy Y 
&->y hxft? ^t\Z.£^-Zs<? ?*7± y hH'40 
0 (100.000 0.0000) $rfU^-t-5 = Sfcfg-g- 
S I G liSgttffcSftSfc, •>7*SFTIi£»H' 3 
(11) £9 \fy h£->7 h£ft 0 d tCiot, 
?^7t> hH'6 00 (1 1 0.0 0 0 0.0 0 0 0) 
*ra*i"5. *Hiffl<?ijH^v>T, 7 -fey 

hirL-CH' 10 0, H' 4 0 0, H' 6 0 0 &ft| '3 ST 
fcOtt, ^<^^*7-fey Mc*jVNT»att" 1" i:$ix 

«£B»CVG0ttg**«r/J*S<1-$fci!>-?*>5 o 
[0 0 7 2] Hl4*»feW6>*»4J:5lt, />-K>s7 
(08) T^-f-^t^^^^-^-trj/ httSfWST** 
*©/n- KJx7itt2 tfy h©7Ett$B£El8C 

V'Gty7?SFT Taptf . "> 7 * S F T fi^ * * 

[0073] (ffifl-tea&ffift-rs ha-sh = - k» 

WSBa-K (exception code) (4, 12 8 {d^ftS 

I'^^EXPEVTMINTEVTIJ, *+j,->a. 
'<^C- b u s /<**x- h=i> f-n-y 

BSC, AttlTJlllSSEX I FX^SISa'^EX — bus 
r/rLT, -vf i? n a^a- *MPU<Z>fl-SJ;J»lb7'* 
ir^BlHg!-$n5„ -ffcfr-fb, i/-^?EXPEVTS 
IM NTEVT^|Elt$nfcKH3-m, W*oa. 

[0 0 7 4] H8I^Sji5W^ilGa = -KI4. H* 2 



l ift<fr;4s 2 h<E>|liEgift£-r-fcia.li. 16 
**©EaicffiS+5r Ku^ffiHtsna, BO 
8lCj3^T, HKff!#©5t>. 7K^i7-fFW (Ad 
dress Error) , T L B 5 (TLB Miss) . TLB 

<4>'<V y Kffllfl- (TLBInvalid) , TLB7"dt? Kit 
KfW (TLB Protection Violation) ICOl^Ttt, n — 
(load) t^yT^H^m^ (store) > 

y^©SfittSr%KLTRj£$lxTV^. ft, U8lc:fc 
SS=>- KIco^TIi, ft^ftJlc-o^gHa- KH' 

iB * » -/bOftfc ± 15* © WE fcft S L T ££#£1" 
3fcaJ»£iifcv\ 

[0 0 7 5] 0 9l-5*S*t5B!0-SHl'£***EXPE 
V T IS, ±EW*K«H 3-K0 5t>y-tyh SffHUM 
*Wf*li|l9a-Cbiifc«#HIHa-Kfety h 1 1~ 
Vy V 3 2 f y hous;^^T*>«. - 

*, «9ii*KH^^lNTEVTH:, ±EW*|>SI 

=»-"KSrK"y h l l-tfy 2 tfy 

l^^Tfea. :n^Uy^?EXPEVT, IN 

TEVTU, laiiw'b^^ns.tpic, ^ta/^s 

-b u s t^^j/->3./N*^C-b u s b\zm&£h,> * 
*:y-?%—*J*l,Ya.-y HMMUO«|ffl)SBTLBCrt 

<Dtf**}) V* is\.a.=.y HMMUcO»J^aJTL 

BC£jJ»fe-e*<5. 

[0 0 7 6] W«.KH=-K«:ttlfti-5U5?^^fr-« 
flMwR|JWLT*£U f'lUii^S^ttt^teaSfiCP 

[0 0 7 7] E315I1, ±EW^»Ha-K^5fei*i-5 
fc»©iaa:/ny^©flJflfcfci5*L,-r;^5. Hiaic5«S*i 
-5ffflaiHl!§LOGIi, ^^Dv^-v^ > h^— y hM 
MUOM»0BT L B CJC^*4x5 a lOISaElKL O 

Gjcii, w9i£*RHA, «p*-«assiicpurtac-7© 



iMHEjasflWSSii, w*ie>©A7j19?R©#ffiU.Ci;T*f 

[0 0 7 8] Wi?ii*SHAIl. Wf3ii*L3>hn-7 
I NTCa»6fitS I G2fc±oT!&gl3BLOG'»8t 

ltOia»«*S I G3i:tSil5: t&gtHSSLOGIi, 

e£L, 4fifcLfcWfl-BB=«- K*W!3ii*KHU^^ 
I NTEVTlC-fej/ h-f-5 B 

[0 0 7 9] 1lllK+^SRilCPUrt»T©0MW8£ 
#i£Btt, "fft-fySmft (Reservedlnstruction Except 
ion) , *n y h*Vafii$M9\- (Illegal Slot Instruct 
ionException) , h 7 •y'7 1 fo&fS t l&- (Unconditional Tr 
ap) , Stflft^T'l — ;7 0ijfl- (User Breakpoint Trap) 
©*£#«$:E&H-5fc»©1S«fc'y h ©{!-§-> LT, 

Wf-S§£#ftBli» Blllc*SixS»JWf8-9-S IG5IC 

[0 0 8 0] p^y-v^-v^ >- bMMUrtgB 
T©0iJfl-££#&Cli, 7 KU^a7-M (Address 
Error) , TLB$*0W (TLB Miss) , TLB^f^ 
y y KOTfl- (TLB Invalid) , TLB/nf? h^Sfi^J 
(TLB Protection Violation) , T L B^f —i/*rjl'<< 
—\S7<< hW9l (Initial Page Write) ©3g£#&£E 
AH"* If y LT, J&SEJSL 

OGICfiW&Siia. 

[0 0 8 1] MKftHHimEtt, TKu^SEJftfcffiiA 
^tr. +*&g=gBCPUrtTllfT£ti-5 

u*»baaig»LOGicffci(s$ix5. 
[0082] *iiej»logh: % «rffi«p*4aa»Bcp 

-KSr&fifcU &J**ftfcW0*B='-K*0!M>SBi' 
•^?EXPEVTi:t? h-t-3. 
[0 0 8 3] JtyH:Ht4««B3-Ktt, y ir 

tzViz-y 5WWS3-KIJ, 5ml§?SLOG 

icioTPMBU^^EXPEVT^tj' h$*t 
5= y-fcy Mf^DIi, HllC^*ix5*!H>Pfi*S I G 

[0 0 8 4] K7©Efl» ±15H' 1 0 

0, H'4 0 0, H'6 0 0fM^5'<^?t7t'y 



JE-fS: H2lc^Sit5J:5iw, y -t y h KH-f-aWfl. 
^> h*7 fi, H' A 0 0 0 0 0 0 0 0 ©[Ut^lcES 

^?VB ROI+X^ ^^-7ir y h (H'4 0 0) 07 
Ki^fcESEBSix*. *©fe©HK:W*kftl«H«) i& 
*R*lwH"f-5 K7 li, I'S?* ?VBROli; 
H' 1 0 OXIiH" 6 0 OO-^^^^-7-lr y h&tBXlX 

Blw@#©J3iJ©f5 2©/N^ K7^©#ilgli, Vi?** E 
XPEVT*fc|J I NTEVTlcE*SiXfc«*«B=» 
-K£7 K^t7ts» hi LTftJffl1"5 w il^koT 

[0 0 8 5] 7 K^t7ty h t LT f©«fc j dMfl. 

SB=j- K&Wffl-t-SjWi. ^M-^v-^^vb 
R+^<^^±7i? y K7){iBlcEasnfc^> K7 (3. 
— tf*iEi£lC<k-5) ©fEx£f*3£ (y7F|)i77'D^7 
■M !-J:-oT^^Six5o W*.tf. VBR+^?t7 
"try H-MWHa- K> LTJB2<D^^K5^«E1- 

Lfc^-^T KU^JC«^.RBa-K**0jltTj|l2© 

Ba-KfcBfJtK-y h»m7HT*2 0^K? 
-^«-t-5rtSr«^L7i>)-t-5rfc35ST#5c Bfi, 
**OW*HH3-K#H' 2 ooi 3fcj5r£©IH]Hi$ 

J5£TS1*«I0.KB=j- K&BfHlc*iJ«i-ntfJ:^. u 
$***EXPEVT*fctt I NTEVTtelBttSixfcW 

£\ WJBHSICPUII, WfA^S-buslO 
7 KU^Utl/i/7?EXPEVTifcttI NTEV 
T©7 KU*fg-§-&#ifcL, Wf^s-bust) 
SJW^<^ icy - K«ifll{g-g-*gt& LT, l/^^EXP 
EVTXIi I NTEVT?r7^t^t5 0 ])— KT^ir 
^ cfixfc l^v^y" EXP E VTXIi I NT E V Tli, 

±IECPU*J, *©KB=-Kfc, Wit 
li, loOtfLfflUi?^^ (R0) lcfettf5„ -tnici 
oT, ±Ef>*toa»ltCPUtt. SB^-KSrH-glw 

P UrtgI!©SflE3f^?ilg«*lf A L Uld i o TfT 

[0 0 8 6] Witf, B2|C*Sil*i5lc, TLB 5 
^W^Eil^O-ttW^Ofc«)0«^N> K7I-KI LT 
li, £tt-ftW0.fc#ffl©!6l©/^K7as, VBR + 
^<^^2j-7-feyh (H* 100) ©^<^^jj?-f >H^E 

t5WS03-K«:7 KU^7ty hirLT^bl- 



SJO^v h'y m 2 (0^> Yy) 1 > SrSiJE 

W«H3-Kttl/-^?EXPE 

[0 0 8 7] jfcfc, «t»ii*5*lcBa-f-5W^>K7 
t±iEI?l^-CfeU, VBR + 't^t7t?h (H' 6 

oo) w^y^tf-O He, SSiil9a*5*^*ii© 
JBl©/N>K7#ElB3i'i3. attl(Sl©/N>K5tt. 

ty ht UTS6WijO^>K5 (»2©a>K5) ^ 

Sr-tn^ , nEltL"t*J< £ idioT, 3rB©JfS2«)'> 

tOtSMHn- Kli, U^** INTEVTH8II 

[0 0 8 8] ajeSHfiWlcttitf. SUM*/^ K9ttT 
LB£ft|fflLfc7 Ki"*£tfc£rKUei^il?rE7* K^*« 
&P lXliP STlX-SOT, 7 K^^SSil^ 

[0 0 8 9] ±EW«40!M^>'K7©ejKi;:i3Vv'c, 

tlb^w^, ^©te©-jeflfy^ xtt«oa*R* 

^MLfc^F, ^ife&aijgBCPUO&att, VBRl/ 

L/dT KU*ffiBfc#tt§ft, tOT Ki^ftBI-EB 

It, ^^D3>f a -^MPUOA-K7x7i:J:-3 
Tftft$*i5. tot*, UV)-<9 97t-y-tyY&m^ 

*JliJ:o-c-l6WlcftSS*v5. 8£Lfc«^TLB 
S*W*G>»e\ VBR+^y-^-lry h (H' 4 0 
0 ) TJtJtSliS^ > h dfij 0 ft- 17 fcftfc/N> 

Wfl-Xttfll 9 VBR+^^7ty 

[0 0 9 0] h^yT'A^-SrlSfTi-SwtlCioT** 
1-5 h 7 y 7*0!IWCH LTIi, tOF7? 7"ift$-#&W 
1"5 8 f y htfM 5f^i>f Ml#, El9lC^$lx-5h 
7 y^US^TRAlCfclASft, tOitiSVBRI^S? 



5<t7l-ioT^5 8 Y7y7t»iito9Yti. Witt. ^ 
— if— y'^ify J*fH<D? frbj-^u — 7-4 >y'->* 
7- 7" A a — /Hdfljffl $ 11 5 , 

[0 0 9 1] «W^ftia7 a -» B10 12, ±15^ 

^^-7-t j/ McioT^^^sK-rvhST^fti-atea 

07a— ^-t— h*5^$tL5. ^ ^stf-O 1 — -«05^H^ 

»t LT&eftiTkiis&a-cifc!?, uT<DxT<yy"% 

[0 0 9 2] 9 &*£>&£) DtyK - 

BCTRLfcTj*Hi**l5 (SI) . Wltf, fcl^SBC 
T R L 14, -^saT/uy-fcy hTfelltf JJ-fey Y*<< y 

^Tfelltt^^y-^^— hMMUOIHffll- 
[HISS T L B C ffi73 $ *t5 T L B $ * O&ffiff *4 
fc\ fiiUai^S*TfcllttfiJ!?ii^3^hD- 7 I NT 
C frh <p£*aaigB CPU 3 H,5 « •? & * S 

i g i ic*-3v^rw«-srttai-a. fffctoggfic pu 

rtSB©0i]fl-tt, *©rtSB*IBK:*-3^TftUlSii5. 

[oo9 3] (pc. sRoifiig] efcic, 

fCPUli, 7 , n^7A*r> >: jrp C o<a$ r -fe-7'7*n 
fyJ*-t>*?^ZS PCtciiSL, T-f-—* 
R<n\&%±—y'*7-—9?s\si/7.# s s Ricifts-f-5 
(S2) . 5 ^i7*tt, -ttW^oa-S-, 

^■Wiiigco^^ $>:7*tt, tO«9i4*S##«4Slx 
fc^l^tJV^T, tp^S^BC PU*5^cD^f AtcUff 

4Ut$7'D^7^7^PC©I^f-?^l<' 

-^^^ S RcoflSr^ ^& y ±(0^^ y yfll*lciHir5Jt 
ft © p< * y 7 * ir * SrS-ti"f rtiR u : s;^ 9 T 9 * x T^r 

[0 0 9 4] (7*n-fe K©W»*J <P*tea 

gtCPUIJ, ^ W^l'^? S RO*- K t y h 
MDSrS^gffi 1 lZLX-?<< 9 n =z^tfa-^MPUOi!) 
ft*- K*#ttKe- Klcsa«1-5 (S3) . tp^togg 
BCPUli, JEIC, ^f-^Uy^SRiC7D^ 
hBLSrttait"' l" KtyhLT, troteroWl- 
&t>'fij';> £^£-7**1-5 (S3) „ tp^S^BCP 
UIJ, $bl-, ^r-^^Uv/^SROl/^^Ay 
y tfy hRBSr^afiailc-fey hLT. 4«tttJI8lwi3it 
5 BUB U v?7s ^ R 0 ~ R 7 fea— ? #jg t ttjlj© V S/^ 

yvoy-fcSIDift*.* (S3) . Lfc^o-C, iRffluv 



**ro~r To.'OtyiWiz.zftofrtb. =>.— fvtm 

[0 0 9 5] CWI-gBOi? y h] ^<0>#co 

^EXPEVTXIJI NTEVTfCir y h £iH (S 
4 ) „• HU#<0 te-flSWI-gB X 

liy-fcy KDSBn-K^ IfU-^^ I NTEVT 

LOGICtoT-t 5/ S$tl5„ 
[0 0 9 6] C"t**#-f >M:i#ft] ±.m(D£? 

mc^h*^* (S5) 0 mft&mfrv-ty vx-hzm 

El^SittH' A000O0O00 ICMJW. ~ 

S£\ V±y KO/cft<D0iW^VK7^eS$tL, TL 

LB$*W(-/N;'K7;4 5 e7!>vft,TV'>5 (EI2#j$) „ T 
LB Si xmWJ.ft<D-&mft<D&&. *>3^li, 

ifcfeco^gSr^tr/NV K5 (B 2 Sis 
M#afe^>K5, « 9 K9) # 

[0 0 9 7] A^XffflcTLBS^W^atUfci: 

S^I^-vT K^5r^S!j' ; t!)MMRYJ:0'<-i? 

- * &ai££ I c t o 1 1 ± t ft Sr * 5 £ % k. t> ti 
5 T L B 5 Sr±I5-<^ * *W ^ MiK* 

EW-arttt, f^waasEitcpuoMiip^w^M' 

K?lc§lt»1-4-co»aB»IBJSr*U<<BHIS*5. * 
[0 0 9 8] Ell US, ±IB'<**#'l'i'MclIjMifc 

[0 0 9 9] £-f , LfcSJOWfl.-TOiOia* 
S**r#ftlcg»tf*ltS*»5i»*s»^$n5 (S 1 



[0 10 0] £Slcfl9&#«#*^&Stfttitfc^a 

£\ U-/7?EXPEVT, I NTEVTA»Cj0W5B 
a-KSr'J-KL (S12), M^KGga-KSrr 

»fti-5fc»o*aa#ffk»^5 (s i 3) . f&iaag 

ICPU^ VBR + 'S^myh+MWaa- 
Kon-B&UffU *0tH*aF*tfc7' Kl^WMftttb 

»a*fM¥S^5. wcio-cp^aasiicpu 
[oioi] ^iic«oa*»#4ifSratt«-»t5» 

£\ El 0-C!ftP^L^toS7o-Sr^SEi-5^»l-, * 
^iSlcpuii, t-^w^u'/^^ss 

R, t-T'T'D^^^^SPC/it', EU0O/N 
> K 5"C?IJffl't*5 U'^^Of-^ $r^t-SB J* ■=£■ V MMR 
YlciiS-fS (S14) , «p*ifig3SacPUH:, JE 
IC, XT— S RC/d tfj/ h B LerSS 
gfl" 0" CtyhLT, ^(Dffe(D0lJ^2!tt>'S l J'9 5i^lC 
aW-S-^^trWBI-s (SI 5} . ±!EH 

'PASaSSfiCPUtt. Uy^EXPEVT, I 
NTEVTi»bM*SH3-K4:!)-KL (S16), 

*/M'K?i;:£*3ft« (SI 7) . -tttt>h* 
aSMCPUtf, VBR+^?t7tyh+WSB 

7^i^$n5„ ^nicio-cpAtoaaitcp 

[0 10 2] 01 O&tfBl l07B-fir-hHB 
fe*»4J:5lc % TLB5^W*Hcit1-*J:5l-*a*aa 

lBD-KU^ill^^my h'(H' 4 0 0) 
Sr*0»-t-5fc"»j-TT LB? *mft-'^> K7©^^^ 
^hSr*»-C*5. SiJWfiSJ^SBJC^LTIi. u 

■^?VBROllC<^?t7ty I*S:lD*L--C»feix 
^h<Dmn\ztoz.X, Uv/7?EXPEV 
TXtt I NTEVTO|tt€rl0!J-KUT»fc«^MfH 

K Srl»p« * D r * -t*|c «k otS#t5 1 4 < 

[0103] 01 ia»s>'MHfea»fcj:5te, zmzmn- 

5 a* SrS »t fttt 5 K * * T I- J: o X 

ttSrrFSI-SS-S-Ktt, iijgUv?^^SSR, SPCIC 

5 0 TLBS^OT^OlSl^iBafta^iS*^*^, 
©W*l-^fi«Oa*Sr«±Lfc**, TLB5^0iJ^ 



[0104] H12IJ, -JftOiJ^J^W 9 &*g3jtl-*HB 

i-5fc»©WMsa^#*Lfc«. ^^ic^^t. w 

[0105] Wfl-^W 19 3i*iSff Lfc t # ( S 
2 1) N X?—fiXl<i>XfS R<D7*n yfty hBL 

#ttsii" 1" T-*>3a>s*» (S22) x zLxmt&m 

(S2 3) iCfcoT, sa»ffclc:*4L*:M^ 
M9ii*S:Srj(=fit55a»isft£$ii5 D SR. BL = 

o, bi 1 07 0—1^0 Ttea^ixa (s 2 4) D 

[0 10 6]±ISSR. B L= 1 dioTWMD^fig 
ItttttjPSHlfcSJVCV^W^ (S220YES) , ^<D 
}:*fc«4LfcHttW*;Mi#7*u-*0att-e*< ( S 
2 3ON0) , *itis« 9 *©»-§■ (S2 
oOYES) , y'7hi7i7iiSR. BL = 0l:f5S 
■C <W*.tt. fllE*7 % s'7'S 1 4Wi^T^fy 
7'S 1 5lciitrS-C) . att«9 3i*«)a»tf«J-»t* J »it 
(S2 6) = Zixfr-f&Mft-S'V-t -y h<DiM£ 

(S25CNO) , H#WH3-K61/^^EXPE 

(S 2 7) „ 

[0 10 7] ^(Dt tOW^»**5*^7*U— ^ Wf-T- 
*>3&£\ E! 1 OCO/n— K^iTtoSI-*3^T, SP 
C. SSR, EXPEVT©*U5?;**tt:M3r£ft1\ 

n£U K9«04aSlcJ;oTU'C/^^ s p c, s 

I BR07"U-^^>h7Kl/^A't,S'lfT K 
*7>*S PCIC-ty *LT, 

T o l££<D&fi-?ifo<fr7V-y- Sr*»{fC*>^^ ^ff ffl-«p 
7'n^7Af^ym?:HSff5 5 
[0 10 8] iKUfcWfcifttfEJlTOflsfflaiWs*, 
o : [1] TLB5^W*Hcit1-5J:5l-Kasaa4' 
%&7cbtZh<Dlz$ilXlt. Ui/^^VBROltSrl 
0U-KL, ^rOttJ^^^d-^-fey h (H'4 0 0) 

rtD^i-o"i;tT-T L B $ Yy<D-<? y-tfj 



gaiCttLTIi. l'y'^?VBRO|I!;^?^7t? 
*?EXPEVTXf2I NTEVTOilSrliay — KL 

i" * & fl-gc y * y o 7- 9 ± * \z <fc o x & » L tt v ^ fc ft , 
W*WS&a»fc*© WM=»i&-r5 tz$><D^> Yy <09m 

t sti, w^Aaa^oa^nojaffijiST l b s * wi- 
ex-^teaiijEoKa^iF^Liv^fc^ifeixaw 

•3 ji^-fti'l-ttLTIi, ^> K70vyti'^> K 

[0 10 9] [2] -<^^^-^Pv?^^(0fiSi:-<^^ 
* 7* y h t Zfim L h MzT Y \» * ic&fi $ iztz 

YycDft<D—n<Dmtt-"> itlb? *m 
Yy) tnn\ *t%'t&m*uz.iitLxwmtottm 

- YZT Yis**7±y HcfiJfflLT, Hie, 
XpJi7z<Ds^> Yylztzi? "9*< J: 51-4-3X^^5. ftS 
-*-*Uf, '<i>9'<-—*TYi'Mz.Si-fZ ) ®l£.<n*7-ty 

hx'hz>'<??*y±i, Yv>m-xmft&m<o&£>) ia 

ti^5(Ii'-<^^^-7-fes/ h*4j*"t"5*:»0^-K7 
»J«$*i**»fr7 % y7*OiBB[ttl|*nL, .-v-f^na^ 

*aftfc0»s«©ffi/hfc7*-*tea©wafl:fc® 

•7^ t d 3 v f 3. — ^ M P U tt, /hiBflt^)***^- y 7" 
[01.10] [3] £SfcW0^0&*«rSttfl-tt5 

©S«tf+ltfefFS+5»fr» iKBu^^sSR, SP 

RYiwifigsixa. TLBs^«^o«iwna»aasij 

WMM&'^-y Y7frn'rf£ixZ<DX\ ±—7'*7--9* 
l^y7?SSR, -t— 7*7"n^7A*^^SPCO^ 
SCp' y MMRY^^ifiig*— ^)^g t l^v\ 
IctJ^-c, T L B S ^ H^O«4i»{> T L B S K 



[Olll] [4] K^aT-c^Siia^^^* 
>f > KO/n^ K7A»?j, lie, SU©/^ K^lc^-fs 

!i\ T Ki/^JW?3 2 /of J: p/^H' 

2 0 OMBH Sr« v vc MftSB = - Ytm 0 S t fe ft- 

[0112] [ 5 ) rtSS*liSl«a«W>*T K srifi 
Jl-f^v^SSR, SPC^Sffl-r5~>IC < tt) > 

[0 113] (6) **&g»«CPU©ttfls|cmj«L 

K 5 U^^EXPEVTiK!? i&*K*lwB8 

■f zmftWH=t-v%&tfi-fzi'i;x? i ntevt t 

flH#fc*aa«:iB»7&ft, W*WH=- h-&&uVx?iz 
[0 114] (7) y-fcy hflW/^K^TLBS* 

[0 115] [8) iRJfll/S?**R0~R7©U$?;** 

^Itgic-f^r tlc^t?, «p*teS£atCPUtt. 
SS i i ft i^T , a. — y fc 5 /< * © ffljH u s? * 
?R0~R 7 $tfi|jfl-t?*5. ro^irli. mz-\i. Mft 
SaaSwftVNT^— !f*J8i» feWHttKlc^n -fey 
K&«J9ftx.3B*, flUf! ^v?** R 0 ~R 7 ©rtSOfl- 
SG* -=e y MMRY-oiiig^^iiST-f 5:i SrSsfcf- 

m^m&-tZ> & Wis fiiffi $ ft 3 . 

[0 116] (9) #fiW*£»±Lfc#e©0!W-/N>' 

ilT^S#»©7v< y ^#*7*n ^7 A(C*f LT tffiS 
oeiT^^yu-^ ?rA»ltT'>^r AlfflB-^T'n ^7 



[0 117] [10] 7KU7itPl. P2iJ, 3*£? 
WtttffiJufc^T, P2 

Ku*»«P lXttP 2HER-f5->l-J:9» TLB 
5*«r3D»>-*-57 KU*ffi«H::ff.5Wtt#W#«g'P 
1^^*1*5 rt;6Sfc< ft 3, ftgt-na. 7K^ 

[0118] W±*$^#fcJ:oTfc$Jxfc*$ifc3Si8i 

$ft*fc©TH:4< % *ORtftitttl,4^S5lffl^*i^ 

[0 119] Mx.li, /N-K7*T-Cjfej£$*tJ5'<** 
^tixMJH' 10 0, H'4 0 0, H'6 0 0ICPg^ 

k^owo aTWHt±iaj«fiwicffi**n-f , its 

(0^<^ ^ *-f > MwDJIgT L B 5 ^OTfl^v K7 SrEfi 
> hlrEBL-TtSijOfifiJfl/N^ K9»c*JV^-C 
[0 12 0] W±O^Ttt±i: LT*5gP^#lcJ:oT 

i-^yo±y-t^t'^<D^(otiu{ij\z^t>f 3 -rm^m 

[0 12 1] 

[0 12 2] -ffctot), /n- K!7*T{iJ:oTSt3eSlX 
^> K7*»fe5ea=i— KSr^-7-fe y h b-fbftW^y K 



[0123] T-^SagcOSSig^lcS-S^T L B 5 X®\ 
9\4>t. 5fc*aiC*tLTtt. itt7t ;/ h t LTW^ 

•So LfciJcT, TLB? ^ WHcJtf 

* ! TLB5 *0WS7*— ^teaagroKSfcfclF^ Lfc 
V % i%*feft31l9a*fc£fc#L-djU 

[0 12 4] XUi/X?(D$.b'<? ?3~7± 

> K7<7)rtW— g|i(D0iJ^N> Ky (TLB 5 

[0 12 5] ^-K^xTlcioTSUEStli^^^sK 

ittt tt Sr»Jh+5 a»5*»Sr»S U #Slc§ it ft- ft 5 1 
% litems Vx? oft® %7t*v^i&m£i£Zz\k\cl: 

tic 

[0 12 6] ^-K^atTTR^Siia^^^JKWVh 

[0127] ftnw&Rvmii&tiiitT h'lsx&mttti 
x**VT*-tx&®t,-t-kfrxzz 0 

[0 12 8] «P*toa$SIBOftmc»L.TPIJHLT«4 

RjjtzMje.-t&ki, +*&agiia*« 9 

2 0>0WMc*t LTfcSJlciHtf * r. t Hi 9 . 2K#©W* 
Oi'^**fc»#&trfc»©«Jtfc»a£iSit&ft, r. 



[0 12 9] W^RBinipDT^- K**7-efcJ£$ti 

[0130] i&mi'i;x?cDi'i?x*'<>i>&!&m#im 

fcfcl^T©* y 7 h 7 i7f§] 9 ^^^isgic-r 5 r k in 

-CtSFtrJ: 5K-C# % wOjSlw*jv^Tt0!*H64A» 
b-tiil-iJ&i-5*aa^O»»^MS:filS-*-5r fcis-r 

[0 13 1] 0W£mL£#!g©M^> K7*Tift 
^u-^W^Sraa"sili^t-5rfclcJ:9, #Slc|g 

[@i] *5gWO-HJ£0iJic:^5^^^yu^3'7 , v^ ^ 

[0 2] W*to£Wfc*»tf3/'»--K**7fc.fc;5*<** 
*W >" h t #<<> h $tlit^> K7^f>3Elc:SiJ©/N^ K 

[0 3] /<^^«^OWfflU^^ - 5Vv'^7 1 AUv : ^ 

[04] a— if^- KIC*j»t503(OW.fflU^^SV 

[0 5] Wt*— KI-*3ft-50 3OW,fflVv J ^^&O ; -> 
^ T A U v?^ ^ O^flgSftB^0Tfc 5 . 
[0 6] 3^hD-/wu^^o2ftPJ0T3?5 8 
[0 7] fJtJii^Si^^^^-^-fey hO»9ST4 

[0 8] if 9 &*®H£ ^-mrfij 9 btitzM *) ii^ 

[09] Mft%mi'Vx?&.Xfh ; 7i/7'l'0 ; Xfr<DiSiW 
0T-fc5 o 

[010] ^-K!>^T(C < toT^:3£$ilfc'<^.^^-1' 

[011] ^ H:f A>iifc/N> 

— My a-?-*— hX&Zo 

[012] W9ii*Xtt-tt0|^N^K7lcJ:5teaic 

5 Aaao-giJ 7 d - fs f 5 , 
[013] *35«0!(=ff.5-r-f a^f a-^©-W 
T KU^^y7*Tfc5, 



[ii4] ~<?*lry± y hx-SEtfti-Z'^— VV^T<D 
[1215] W^5H3-KSr4*i-5iaao-«yn y 

MPU T>f ^ nnyfa- ? 

cpu ^*«.assB 

CTRL «JffSB 

PC 7'a?7 J*%$>? 

SPC ir-yyn^^A^^v^ 

SR ^7-^l/y7? 

MD Ktfs/h 

RB \s\s*#s^s9\fyY 



SSR ±— 7 AT — ? A Is is A j? 
VBR ^<??^<—A\sisA? 
R0-R15 iRJJUv** 
UBC A^U-^y 
I BR K^^y7? 
MMU y*!l^-y^ > h 
TLB 7K^!ft^y77 
TLBC fflftlgC 

E X P E V T Hftffl*WB O MftSH ^ * 
INT E VT WOa^KJltfflOW^SHU^^ 
TRAP hy V7'ls\s*# 

cvg gtt«4SB 

SFT >y? 



[Ml] 



[B2] 



CGI] 



CPU 



MPU 



R0-R15 



MLT 




SIG3 



UBC 



ftfTEVT.. 



TLBC 



i ' S-bus 



CACHE 



*SG2 



C-bus 



SGI ' 



BSC 



mc 



P-bus 



TMU 



RTC 



REFC 



sa 



IRL0HRL3 
DISK 



"EXIF 



EX-bus 



052] 



► H' A0000OOOO 





VBR+H'100 



(WH3-K) 

EXP6VT 



> VBR+H' 400 
iVBR+H'GOO 




[Ell 5] 



nai 5] 



M>Ja*SB A 

- 'J-fey Mtw D 



EXPEVT 



INTEVT 



[B3] 



[B4] 



(S3) 



.11 



31 



[09 9] 

EXPEVT 



RQ(BANKO)/ROCBANK1 ) 



R1 (BANKO)/R1 (BANK1 ) 



R2(BANK0)/R2CBAN)O) 



R3(BANKO)/R3CBANK1) 



R4(BANKO)/R4(BANK1) 



RS(BANKO)/RS(BANK1) 



R€CBANK0)/R6(BANKT) 



R7(BANK0)/H7(BAWC1) 



RB 



R9 



RIO 



rii 



R12 



R13 



R14 



R15 



G34} 



31 



SR.RB-1 -»-7t>$1#3UBt>5>;** 

sr.rb-0 -wx^^otfnaffluy^^ 

0 



MACH 



MACL 



Multiply and Accumulate High and Low 
rwgbitan(MADVL) 

Stoni the results of muftipi cation and 
3^ accumulation operation*. ^ 

> ■» ' 

Procedure Regfitar(Pft) 

Storei the return address for eadting lubroutlne 
31 procedures. 



_£C_ 



Pragrtm Coumsr(PC) 

Indicates the starting address of the current 
Iratruaruon Incremented by for 



[09] 



CES5] 

SR. R8-O*-7tV0O 
SR.RB-1-*vt>3 1 

(MIUM 



31 


12 11 


0 




-o| 




INTEVT 






.31 


■ 12 11 


0 




— o| 





TRA 

31 



RO(BAM(0) 



R1 (B ANKO) 



R2CBAAIKO) 



R3CBANJCO) 



R4(BAN*0) 



R5(BANKO) 



R6(BANK0) 



R7CBANK0) 



R8 



R9 



R10 



R11 



R12 



R13 



R14 



R15 



5R 



GSR 



MACH 



MAO. 



PR 



PC 



31 



ROtBANICOI/ROfBANKn 



RlfBANKOI/RlfBAWKI) 



R2fBAN(C0)/R2fBAWK1) 



R3 (B ANKQ)/R 3 (BAN K 1 ) 



RSCBANKOVRSfBANId) 



R6(BANlC0)/R6(RANIcn 



R7fBANICO)/R7fBANKn 



Rd 



RIO 



R11 



R12 



R13 



R14 



R1S 



SR 

"S5T 



GBR 



MACH 



MACL 



VBR 



PR 



SPC 



o I mm 



00 



0 ; reserved bits, always read as zero 

Imm ; 6-blt immediate data In TRAP Instruction 



SR.RB-0 **vt>£i 
SR.RB-1+VtV^O 

mma- */u 



R2(BAN*C1VR2(BANKO) 



M(baKk!1 VR4(6AfJK0) 
E6B ANK1 yfll(BANKO) 



[126] 



[mi 3] 



(H6I 



31 



SSR 



J Saved Status Register (SSR) 



H' FrTFFFFF 
H' EOOQOOOO 



31 



SPC 



] Saved Program Counter (SPC) H' CO 00 OOOO 



31 



GBR 



J Global Base Register (GBR) 



VBR 



J Vector Bue Register(V8R) 



3T 30 29 28 27 
|0|MD|RS[BL| o- 



10 9 8 7 



1 0 



•0|M|QllMASK|0[0|S|T| SR 



Status Register 
T bit : ixUceting ■ carry, borrow, overflow, or underflow. 
S bit : Used by the MAC Instruction. 
MASK : 4-blt field Indicating the Interrupt request mask 
level 

MA Q bits : Used by the BVO U/S end DJVt Instnicutions. 



RB 



BL 



md 



: Reglatar bank bit, used to ctflne die general -purpose 
registers in privillaged mode. A logie«one designates 
RO~R7(BAMC1 ) and R8-R1 5 are accessed as general 
- purpose register, and RO— R7(BANK0) ere only 
accessed by LDC/STC instruction!; and A logic zero 
deslgnttea RO—R7(BANK0) and Rfl-Rl 5 are accessed 
as general - purpose regtiter. and R0~-R7(BANK1 ) 
are only accessed by LDC/STC Instructions 

: Block brt, used to mask exceptions In privileged 
mode, as follows; 

BL-1. exceptions axe masked (not acceoted) 

BL-O, exceptions are accepted 

: Processor Operation Mode brt, Indicates the 

processor operation mode, as follows; 

1 - Privileged mode 

0- User mode 



H' A0OO00O0 

H' 80000000 
H* 7FFFFFFF 



H* 00000000 



0.5G6, 
Control space 



0.5G8, Mapped 



0.5 GB, Fbu-dPhyv 
Addrs. nton-cached 



0.5GB. Fixed Phys, 
Addrs. Cached 



2GB 
Mapped 



P4 
P3 
P2 
PI 



H' FFFFFFFF 



H 1 80000000 
H r 7FFFFFFF 



PO 



H T 00000000 




Mapped : T L B£.ta7 K^tftMft 



[07] 



Vectored Exception Events 



Type 


Current 
Instruction 


Evevta 


Priority 
L*v«l*1 


Execution 
Order 


Vtcw 


Vector 
Offset 


Reset 


Aborted 


Power-On 
Manual Reset 


1 
1 




tfACOOCOOOO 




General 

Exception 

Events 


Aborted 

and 
Retried 


Address Erroflfcw. Access) 

TLB Mist ihstr. Access) 

TLB Protection Vwtationflnttr. Access) 

Reserved hstructton Btception 

Oleoal Slot instruction Exception 

Addraw Error(Deta Accesi) 

TLB Miss (Deta Access) 

TIB hvead'Deta Access) 

TLB ftotectkm Vmletiori(Data Access) 

fntMPaoeWrtte 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


Z 
3 
S 
6 
G 
7 
8 
9 
10 
11 




KOOOOOlOO 
K00O0O4OO 
K00000100 
KOOOOOlOO 
KOOOOOlOO 
KOOOOOlOO 
K00000400 
KOOOOOlOO 
KOOOOOlOO 
KOOOOOlOO 




Completed 


Lhconcitionaf Trap (TRAP Instruction) 
LtoBneafcMintTrao 


3 


6 

n *2 




KOOOOOlOO 
KOOOOOlOO 


General 
fiterrupt 

Reouest 


Completed 


Nonmasksbie kmtrrupt 

External Hirdware htarrupt 

Pwkiwr jI Module Htemct 


2 

A *3 
4 *3 






K00O00600 
KO0OC06O0 
K000006QO 




*1 Priority to 
pnwyandfc 


id b assorted from 1 to 4 bi highest to lowest order, 
bvbM the lowest. 


withtevd 1 


the highest 





a 



•^breakpoint trap may be Lear-defined for a preexecutun hstruction breakpoint (n-1 ), 
poatexacution inrtruction breakpoint (n-1 2),or operand breakpoint (n-1 2). 
*3 Relative priority between external hardware interrupts and peripheral module interrupt 
is defined by software. 



[08] 



mi 4] 



IBS] 

EXPEVT Register and MTEVT Register Exception Code 



Exception Type 


Exceotion Event 


Exceotion Code 




Power-On 


rTOOO 




Minual R«i«t 


rT020 


General 


TLB Mtt/trvaJld (load) 


HTJ40 


Exception 


TLB Mn /1nva[}d(ftcr«) 


HTJ60 


Events 


Initial Page Writo 


rfOBO 




TLB Protection Violation(foad) 


hTOAO 




TLB Protection violator* iton) 


rTOCO 




Address Errorftoad) 


H*OEO 




Addrew Error(vtore) 


W100 




UhcondltioriaJ Trip (TRAP Instruction) 


rT160 




Reserved trmtruction Exception 


H*1BD 




illegal Skrt Instruction Exception 


rflAO 




User Breakpoint Trap 


H"1E0 


General 


Nonmaskable interrupt 


HMCO 


Interrupt 


External Hardware Internet 




Event* 


RL3~4RLO~0O00 


rfEOO 




RL3-WLO-0O01 „ 


W220 




RL3MKL0-0010 


rT240 




RL3MRLO-0011 


H*260 




RL3-HRLO-0100 


tf280 




RL3-WLO-0101 


H*2A0 




KL3--WL0-0110 


rT2C0 




RL3-HRL0-O1 1 1 


WZEQ 




RL3MRLO-1000 


H*300 




RL3MRLO-1001 


W320 




RL3-IRLO-1010 


H*340 




RL3MRL0-1011 


rf360 




RL3MRLO-1I00 


K*380 




•U3MRLO-1101 


H*3A0 




RL3~eU0-1110 


H*3C0 




»L3-HRL0-1in 


rf3£0 




Peripheral Module kiterrupt 

t 





IB) 4] 



S I G 1 
S I G4a 



S I C6 




S I G 4 b (TLBCJ:U) 
S I G B a 



SIG1 ;MV&*ffi<» 

s ig4i i TLBS^«n^»*a«pm^ 

S I G 6 i t l Bzxmnunn-ttmnai&sMAVH 



[Ell 0] 

[010] 

(i) /\-K9x7 mimm^<Dm&) 



s 1 



PC$SPCC, SR*SSRlCft» 



S 2 



J 



I 



S 3 



GWHH&EXPEVTC-fey h 

I NTEVTCt?/ h 



S 4 

1/ 



S 5 



PC : Program Counter 
SR : Status Register 
SPC: Saved PC 
SSR: Saved SR 



EXPEVT : Exception Evevt Register 
INTEVT : Interrupt Event Register 



[Ull] 



[011] 

Ci- 
te) V7h^i7 >Mc«jfrttfcA>'K5©«3l) 

S 1 1 

NO 




S 1 4 



SSR/SP C&tf 



S 1 2 



EXPEVT/INTEVTOD 



S 1 5 



I 



S 1 3 



EXPEVT/INTEVT© 



S 1 6 



S 1 7 



[El 2] 



[012] 

(3) SR. B L=1 oiio&a^p- 

S 2 1 




S 2 4 



SPC, SSR, EXPEVT£K8r 

(A-H*i7tei) 



spc, ssR^jt^y iz#m % 

SrttJIU SPCC-fc* k 




V7h£x7#SR. BL-0 



S 2 9 



S 3 0 



S 2 6 



JEJt»'J»¥ffi±**»T5TB2<>ttl4§- 



